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MOSICHUTEJIBHAS 3AITUCKA
Pabouyast mporpamma cocraBiieHa Ha OCHOBE!

e  denepanbHOTO TOCYJAPCTBEHHOIO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO 00IIero oo-
pa3oBaHMs, YTBEPXKIEHHOTO mpukazoM MunucrepcTBa oOpa3oBaHMsi M Hayku PO
ot 31.05.2021 N 287,

®  OCHOBHOH 00pazoBaTeNbHON MPOTrPaMMBI OCHOBHOTO 001Iero oopazosanus MbBOY «lllko-
a6l Ne 65 r.0. Camapay,

e yuebHoro mnana MbOY «Ikonst Ne 65 r.0. Camapa»y,

e PaOouas nporpamma k YMK Bb. A. Boponuosa-Benbsmunosa, E. K. Crpayra : yueOHO-
metoaudeckoe nmocodue /E. K. Ctpayr. — M.: llpoda, 2017. YueOuuk «Actponomus. ba-
30BBIM ypoBeHb. 11 Kiacc» aBTOpoB b. A. Boponuosa-BenbsimunoBa, E. K. Ctpayra
IpOILEN SKCIEPTU3y, BKIOUEeH B DenepanbHblil IepedeHb U 00ecreunBaeT OCBOCHUE 00-
pa3oBaTeNbHOI MPOrpamMMbl CpeHero oo1ero oopa3oBaHusl.

[To xanengapuomy yue6HOMY rpaduky Ha 2020/2021 yuebnsiii rog st 11 knacca u3ydenne
aCTPOHOMHUHU OTBOAMTCS | yac B HEACIIO B IEPBOM modyroaunu (34 daca 3a rom)

OBILIME LHEJAU U 3AJAYHN
AcTpOHOMMS B POCCUHCKOH IIKOJIE BCEr/la paccMaTpuBajach Kak Kypc, KOTOpBIH, 3aBepiias (pu-

3UKO-MaTeMaTH4eCKoe 00pa30BaHUE BBIMYCKHUKOB CpPEeIHEN IIKOJIbI, 3HAKOMUT UX C COBPEMEH-
HBIMU IIPEJCTABICHUSAMHU O CTPOSHUU U 3BOIIONMU BceenaeHHOoM u cnoco6cTByeT (popMUPOBAHUIO
Hay4YHOTO MHPOBO33peHUs. B HacTosIee BpeMs Ba)XHEHIIMMU 3a7jayaMHi aCTPOHOMUU SIBIISIFOTCS
(dbopMHpoOBaHUE MPEICTABICHUH O €IUHCTBE (PU3NUYECKUX 3aKOHOB, EHCTBYIOIIMX Ha 3eMye U B
6e3rpaHnyHOi BceneHHON, 0 HENMpepbhIBHO MPOUCXOSAIIEH 3BOJIOLMM Hallel IJIaHEThl, BCeX
KOCMHUYECKHX TeJl U UX CHUCTEM, a Takxke camoil BceneHHON. ACTpoHOMUS SBIISETCS MPEIMETOM
10 BBIOOPY U pean3yeTcs 3a CYET IIKOIbHOIO WM PETHOHAIBHOTO KOMIIOHEHTA.

enn n 3aga4un:

® 0CO3HaHWE NPUHIUNHUAIBHON pOJIM aCTPOHOMHUHU B TO3HAaHMM (PYyHIAMEHTAIbHBIX 3aKOHOB
OpUpOb! M HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOI KapTHHBI MUPA;

® [puoOpeTeHne 3HaHU 0 PU3NYECKON IPUpPOJIe HEOECHBIX TEJl U CUCTEM, CTPOCHHUS U IBOJIIO-
K BeeneHHOM, mpocTpaHCTBEHHBIX U BpEeMEHHBIX MaciiTabax BceneHnHol, Hanbosee Bax-
HBIX aCTPOHOMUYECKUX OTKPBITUSX, ONPEAEIUBIINX PAa3BUTHE HAYKU U TEXHUKH;

® OBJIJICHUE YMEHUSAMHU OOBACHATH BUAMMOE MOJOXKEHHUE U ABUKEHHE HEOECHBIX TeJ MPUHIU-
IaMH OIpPEIETICHUS] MECTOIOJIOKEHUSI U BPEMEHHU M0 aCTPOHOMHYECKUM OOBEKTaM, HaBbIKa-
MU TNPAKTUYECKOTO HCIIOJIB30BAHUSA KOMIIBIOTEPHBIX NPWIOKEHUN IJIs ONpPENEICHHs BHUIA
3BE3JHOr0 HeOa B KOHKPETHOM ITYHKTE JIJIS 33JaHHOTO BPEMEHH;

® pa3BHUTHE TO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEW B
nporecce NpuoOpeTeHns 3HaHUM 110 ACTPOHOMUU C UCTIOJIb30BAaHUEM Pa3IMUHbIX HCTOYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

® 1ICII0JIb30BaHNE TPUOOPETEHHBIX 3HAHUN U YMEHUH JUIs pelIeHUs MPAaKTUYECKUX 3a/1a4 ToBCe-

JHEBHOM KU3HHU;

(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHHUS;

(dbopMHpOBaHHE HABBIKOB HCIOJIb30BAHUS €CTECTBEHHOHAYUYHBIX U OCOOCHHO (hH3HKO-

MaTeMaTUYeCKUX 3HAHUM N7 OOBEKTUBHOTO aHajN3a yCTPOWCTBA OKPYXAlOIIEro MHupa Ha

npUMepe JOCTHKEHUI COBPEMEHHON acTpo(U3UKH, aCTPOHOMHU U KOCMOHABTHKHU.

B mponecce o0ydenus actpoHomuu oOecrmeunBaeTcss (GOPMHPOBAHHE Y IIKOJBHUKOB —€CTe-

CTBeHHOHay‘{HOﬁ T'paMOTHOCTH, KPCATUBHOI'O MBINUJICHUA, r100aILHON KOMIICTCHIINU. Cxema

€CTeCTBEHHOHAYYHAsl IPAaMOTHOCTh  (TIOTPEOHOCTh — LEJIb — CHOCO0 — PEe3yJIbTaT) MO3BOJISET
Haubosiee OPraHUYHO pellaTh 3a7aud YCTAaHOBJICHUS CBsI3ed Mexay oOpa3oBaTENbHBIM U KU3-



HEHHBIM TPOCTPAHCTBOM, 00Pa30BaTeIbHBIMU PE3yJIbTaTaMU, TOJYYCHHBIMA ITPH U3YYCHUH pa3-
JUYHBIX TMPEIMETHBIX OO0JIacTed, a TakKe COOCTBEHHBIMH OOpa30BATCILHBIMH PE3yJIbTaTaMU
(3HAHUSAMU, YMEHUSMH, YHUBEPCATBHBIMU yUCOHBIMU JECHCTBUSAMU U T. 1.) U )KU3HEHHBIMH 3312~
gamu. Kpome Toro, cxema eCTeCTBEHHOHAy4YHasi TPAMOTHOCTh TIO3BOJISIET BBOJUTH B 00pa3oBa-
TETBHBIN MPOIECC CUTYAINH, JAIONINE ONBIT MIPUHSITHS MPArMaTUYHBIX PEIICHUA Ha OCHOBE CO0-
CTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB, HAUWHAS OT PEUICHHS OBITOBBIX BOIIPOCOB M 3aKaH-
YyuBasi PEUICHHEM O HAIMpPAaBICHHUAX IMPOIOJDKEHHS 00pa30BaHUs, MOCTPOCHUEM KaphEPHBIX U
YKU3HEHHBIX IUIaHOB. TakuMm 00pa3oM, MpeIMETHBIC 33Ja4ll B Kypce acTpOHOMHUHM B (opmaTte
PISA nmo3Bosisier hopMUpOBaTh y OOYHAOIIUXCS PECYPC MPAKTHYECKUX YMEHUH M OIbITa, HEOO-
XOJIUMBIX JUISI pa3yMHOW OpraHu3aluyd COOCTBEHHOH >KHM3HH, CO3MAET YCIOBHS IS Pa3BUTHUS
WHUIIUATHBHOCTH, H300PETATEIIBHOCTH, THOKOCTH MBILIUICHUS.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

N3ydenne kypca paccuutano Ha 34 yaca. [Ipu mianupoBaHnn 2 4acoB B HEJENIO KypC MOXKET
ObITH IPOIJIEH B TeueHue neporo noayrogus B 11 kimacce. BaxkHyro ponb B OCBOEHHHU Kypca
UTPalOT MPOBOJMMBIE BO BHEYPOUHOE BpeMsl cOOCTBEHHbIE HabmoAeHus ydamuxcs. Cnennduka
IUTAHUPOBAHMS 3TUX HAOJIOIEHUH onpesenseTcs AByMs o0cTosTenbcTBaMu. Bo-niepBbIX, oHH (3a
UCKJIIOUeHHeM HaOmoneHnit CollHLa) TOJKHBI IPOBOJUTHCS B BEUEPHEE UIIM HOUHOE Bpemsl. Bo-
BTOPBIX, OOBEKTHI, IPUPOIA KOTOPBIX M3Y4aeTCs Ha TOM WJIM MHOM YPOKE, MOTYT OBbITh B 3TO
BpeMsl HEJJOCTYITHBI JUTsl HaOmroaeHuit. [Ipu muranupoBanny HaOIOICHUN STHX 0OBEKTOB, B OCO-
OEHHOCTH IJIAaHET, HEOOXOJUMO YUUTHIBATH YCIOBUS UX BUIAMMOCTH.

COJAEPKAHUE KYPCA
AcCTpoHOMUS, €€ 3HAYEHHE H CBA3b € IPYTUMH HAYKaAMU.

AcTpoHOMUS, €€ CBs3b ¢ ApyruMu HaykaMu. CTpykTypa u mMaciutaObsl Beenennoil. OcoGeHHOCTH
aCTPOHOMMYECKHX METOAOB UCCIEN0BaHMs. TelecKonsl U paauoTeneckonsl. BeeBomHoBas act-
POHOMUS.

IIpakTH4YecKkHe 0OCHOBBI ACTPOHOMMHU.

3Be3/1bl U CO3Be3Ms. 3BE3AHbIE KapThl, TJ00YCHl U aTiackl. BuanMoe IBMKEHUE 3Be3]] HA pas-
JUYHBIX Teorpaduueckux mupoTtax. KymbMmuHamus cBeTws. Buammoe roguuHoe ABHXKEHHE
Connna. Oxnunrtuka. JIpwxkenne u ¢a3el Jlynsl. 3atmenus Connua u Jlynsl. Bpems u kanen-

Japh.
Crpoenue CoTHEYHOM CHCTEMBI.

PazButue npencraBneHuit o ctpoeHun Mupa. ['eonentpuyeckas cucrema mupa. CTaHOBIIEHHE
TeNIMOIEHTpUYeCcKol cuctemMbl Mupa. Kondurypamuu nnanet u yciaoBust ux Bugumoctu. CuHo-
TUYECKU U CUIepUYecKHid (3BEe3/IHbIN) epuoabl oOpamieHus miaaHet. 3akonsl Kerepa. Ompe-
JIETICHUE PacCTOAHUN U pa3MepoB Ten B ConHedHOW cucTteme. ['OpU30HTAbHBIA Mapajliakc.
JIBm>xkeHne HEOECHBIX TeN IMOJ ACUCTBUEM CHIT TATOTeHHs. OmnpeneneHne MacChl HEOECHBIX Tel.
JIBr>KeHME MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM U KOCMUYECKMX anmnapaToB B COJIHEYHOM CHCTeE-
Me.



Ipupona tea Co/iHeYHOM CUCTEMBI.

CousiHeyHas cucTeMa Kak KOMIUIEKC Tell, MMEIOIIUX o0Iee mpoucxoxaeHue. 3emius u Jlyna —
IBoiHas 1utaHera. Mccienoanus JlyHsl KOcMUYECKMMU anmaparaMmi. [Innorupyemelie monaeTs
Ha JIyny. Imaners! 3emuoM rpymnmsl. [Ipupona Mepkypusi, Benepsl u Mapca. [IimaneTsI-ruranTsi,
UX CIYTHUKM U KoJpla. Manble Tena COJHEUYHON CUCTEMBI: aCTEPOM/Ibl, IUIAHEThI-KapIuKHU, KO-
METBI, METEOPOHIbI, METEOPBI, OOIHIBI U METEOPHUTHI.

CoJiHIiie u 3Be31bl.

N3nyuenne u temneparypa Connna. CocraB u crpoenue ConHua. cTouHuK ero sHeprum. AT-
Mocdepa Connua. ConHeyHasi akTUBHOCTD U €€ BIMSHHE Ha 3eMIT0. 3BE3/1bl — JAJIEKHE COJIHIIA.
[NopuuHeIl mapamiakc U paccTosHus 10 3Be3l. CBETUMOCTh, CIEKTpP, LIBET U TEMIIepaTypa pas-
JUYHBIX KJIACCOB 3Be3. JlmarpaMmma «CIEeKTp — CBETUMOCThY». Macchl U pa3Mepsl 3Be311. Moje-
nu 3Be3. [lepemennbie n HecTanmoHapHblie 3Be3/bl. Lledenap — masiku Beenennoit. DBomonus
3B€3]] pa3JIMYHON MaCCBhI.

Ctpoenue u 3Bo0UA BeesieHHON.

Hama I'anaktuka. Ee pa3mepsl n cTpykrypa. [Ba Thma HaceneHus ['amaktuku. Mex3Be3naHas
cpena: ra3 u neutb. CriupanbsHbie pykaBa. SAapo [Namakruku. O6mactu 3Be3q000pazoBanus. Bpa-
menue ["anmaktuku. [IpoGiema «ckpbiToit» Maccel. Pa3sHooOpaszue Mupa ranaktuk. KBazapsbl.
CKoruieHHsl U CBEPXCKOIUICHUS TalakTuK. OCHOBBI COBpEMEHHOM KocMosoruu. «KpacHoe cme-
mieHue» u 3akoH Xa06ma. Hecranmonapuas Beenennas A. A. @punmana. bonbmoii B3peiB. Pe-
JMKTOBOE M3JIyueHHue. Y ckopeHue pacummpeHus BeenenHon. «TeMHas sHeprus» v aHTUTATOTE-
HUE.

7Ku3ub 1 pasym Bo BeesteHHoi.

[IpobGnema cyiiecTBOBaHUS XKMU3HU BHE 3eMJIH. Y CJIOBHS, HEOOXOAUMBIC JI PA3BUTHS KU3HHU.
[Toucku xu3Hm Ha TuiaHetax ComHewHOW cucTembl. CIIOXKHBIE OPraHUYECKHE COSAMHEHUS B
kocMoce. COBpeMEHHbIE BO3MOXXHOCTH KOCMOHABTHKHU M PaJIMO - aCTPOHOMUU JIJISl CBSI3H C JIPY-
TUMU TUBHIM3alUAMU. [[naHeTHbIe cucTeMbl y Apyrux 3Be31. YeaoBeuecTBO 3asBISET O CBOEM
CyILIECTBOBaHUH.

HnaanyeMble pe3yabTaTbl: IUYHOCTHBIC, METAIIPEAMETHDLIC H IIPEAMETHBIC

JINYHOCTHBIMHM pe3yJIbTaTaAMH OCBOCHMS Kypca aCTPOHOMHH B CpEAHEN (IIOJIHOM) IIKOJIE SIB-
JSIOTCS:

- (dhopMHUpOBaHWE YMEHHUsS YIPaBIATh CBOEH IO3HABATEIBHON NEATEIbHOCTHIO, OTBET-
CTBEHHOE OTHOIIIEHUE K YYEHUIO, TOTOBHOCTh U CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMO0OOpazoBa-
HUIO, a TAK)K€ OCO3HAHHOMY TTOCTPOSHUIO WHINBUIYAIBHOM 00pa30BaTeIbHOMN NeATEILHOCTH Ha
OCHOBE YCTOMYMBBIX IT03HABATEIIbHBIX HUHTEPECOB;

- (hopMupoBaHHE MO3HABATEIHFHON M MHPOPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITEIbHOW pa0dOThl ¢ KHUTAaMH M TEXHUYECKHUMH CPEICTBaMH WH(OPMAITMOHHBIX TEXHO-
JIOTHii;

- (dbopMupoBaHHe yOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS 3aKOHOB MPUPOJBI U UX HC-
MOJIb30BaHUS Ha OJIar0 pa3BUTHSI YEIOBEUESCKOM IMBUITU3AIINN;



- (dhopMUpOBaHHE YMEHUS HAXOIWTh aJCKBATHBIC CIIOCOOBI MOBEACHMSI, B3AUMOACHCTBHS U
COTpPYIHUYECTBA B Mpoliecce yueOHOl U BHEY4eOHOM NesSTEIbHOCTH, MPOSBIATh YBAKUTEIBHOE
OTHOIICHHE K MHEHUIO OMIIOHEHTA B X0J1¢ 00CYKICHHSI CIIOPHBIX MTPOOJIEM HAYKH.

Memanpeomemmubie pe3yabTaThl - GOPMUPOBAHUE YHUBEPCATBHBIX YUeOHBIX aAeicTBuil (VY ]I).

MeTaHpeI{MeTHHC PE3YIBTATEI OCBOCHUS IIPOI'paMMBbI ITPEATIOIArarOT:

- HaXOJUTh MPOOJIEMY HCCIEIOBaHUS, CTaBUTh BOIPOCHI, BBIABUTATh TMIIOTE3Y, Ipejia-
raTh aJbTEPHATHBHBIC CIIOCOOBI PEIICHHs MPOOJIeMBbl U BHIOMpATh M3 HUX Hanbosee 3P heKTHB-
HBIH, K1accu(puIupoBaTh 0OBEKTHI UCCIICOBAHMS, CTPYKTYPUPOBATh U3ydaeMblid MaTepua, ap-
TYMEHTUPOBAThH CBOIO MO3UIINIO, POPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS;

- aHAIM3UPOBATH HAOIIOAAEMBIC SIBIICHUS U OOBSCHATH MPUYMHBI NX BOZHUKHOBEHUS;

- Ha TPAKTHKE MMOJIH30BATHCSI OCHOBHBIMH JIOTHUECKUMU

— prUeMaMH, METOJaMH HaOJIOICHUS, MOJCIUPOBAHHSI, MBICIEHHOTO KCIIEPUMEHTA, MPO-
THO3UPOBAHUS;

— BBITIOJTHSATH MIO3HABATEIbHBIC U IPAKTUYECKUE 3a]JaHHs], B TOM YUCIIE IPOCKTHHIE;

— M3BJIEKaTh UH(OPMALIUIO U3 PA3IUYHBIX UCTOUYHUKOB (BKIIOYAs CpeACTBAa MacCOBOM HH-
dbopMaruu 1 UHTEPHET-PECYPCHI) U KPUTUUIECKH €€ OLICHUBATD;

— TOTOBUTH COOOILEHUSI U MPE3EHTAIMU C HCIOJIb30BaHUEM MaTEpHUasoB, MOJTYYCHHBIX U3
WuTepHeTa U IpyruX UCTOYHUKOB.

Pezynamuenvie YY/I.

— HaXOJUTh MPOOJIEMY HCCIEIOBAaHUS, CTABUTh BOIPOCHI, BBIABUTATh THIIOTE3Y, Mpeasa-
raTh aJbTEPHATHUBHBIC CIIOCOOBI PEIICHHs MPOOJIEMbl U BIOMpATh U3 HUX Haubosee dpPeKTuB-
HBIM.

Ho3naeamenvnvie YY/[:

- KJIacCU(UIUPOBAaTh OOBEKTHl HCCIEAOBaHUS, CTPYKTYpPHUpPOBaTh HU3y4daeMbld MaTepuall,
(GbopMyIUpPOBATH BBHIBOJIBI U 3aKIIOUYECHHUS;

- Ha TMPaKTUKE MOJb30BATHCS OCHOBHBIMH JIOTHYECKUMHU IPUEMaMM, METOJaMU HaOIofe-
HUs, MOACIIMPOBAHUS, MBICIICHHOI'O DKCIIEPUMEHTA, IIPOTHO3UPOBAHNS;

- aHAJIM3UPOBATh HAOIIOAAEMbIE SIBJIEHUS U OOBSCHATH MPUYMHBI UX BOZHUKHOBEHUS;

- BBIITOJIHATH MIO3HABATEIIbHBIE U IPAKTUYECKUE 3aJaHNS;

- U3BJIEKaTh MH(OPMALIMIO U3 PA3JIMYHBIX UCTOYHUKOB (BKJIIOYAsl CPEJCTBAa MaccOBOM MH-
(dopmanuu 1 HHTEPHET-PECYPChl) M KPUTHUECKHU €€ OLIEHUBATb;

- TOTOBUTH COOOILEHUSI U MPE3EHTALMU C MCIOJb30BaHUEM MaTEpUasIoB, MOJIYYEHHBIX U3
WHTepHeTa ¥ Ipyrux UCTOYHUKOB.

Kommynuxamuenwie YY/I:

— apryMEHTHPOBATh CBOIO TTO3UIIHIO.

IIpeaMeTHbIe pe3yJibTATHI U3yUYECHUS ACTPOHOMHH B CpeiHEN (TTOJTHOM) IKOJIE TIPECTABICHBI B
coJiep>kaHuu Kypca 1o temam. O0ecneunTh JOCTHKEHHE TIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHUS
OCHOBHOM 00pa30BaTEIbHONW MPOTPaMMBbI, CO37aTh OCHOBY IS CAMOCTOSATEILHOTO YCIIEIIHOTO
YCBOCHHUS OOYYarOIIMMHUCS HOBBIX 3HAHUHM, YMEHUU, BUJOB U CIOCOOOB JIEATEIHHOCTH JOKEH
CHCTEMHO-/ICSITEIBHOCTHBIN TOAX0A. B COOTBETCTBHU € ATUM MOAXOJAOM HMEHHO aKTHBHOCTH
00yJaromuxcsi MPU3HAETCS OCHOBOW JTOCTIKEHUS Pa3BUBAIOIIUX IIeNieil 00pa3oBaHUsI — 3HAHUS
HE MepeAaloTcsl B TOTOBOM BHJIE, a JOOBIBAIOTCS YYaIlUMUCS B MpoIiecce MO3HABATEIbHOM Jes-
TEJIBbHOCTH.



OpHUM U3 TyTeH MOBBIIICHUS MOTUBAIMKM U 3(PPEKTUBHOCTH YU€OHOH IEATEIHHOCTH B OCHOB-
HOM IIKOJIE SBJIETCS BKIIIOUEHUE YYAIIUXCS B YYEOHO-UCCIe008AMENbCKYIO0 U NPOEKMHYI0 Oesl-
MenbHOCMb, KOTOPAsi HIMEET CIEIYIOIe OCOOCHHOCTH:

- LEIU U 33Ja4l STUX BUJIOB JIEATEIBHOCTH YYAIIUXCS ONPEIEISAIOTCA KaK UX JIMYHOCT-
HBIMH MOTHBaMH, TaK U COIMAIbHBIMH. JTO O3HAYaeT, YTO Takas JAEATEIbHOCTb JIOJKHA ObITh
HalpaBJIeHAa HE TOJIbKO Ha TMOBBIIICHHE KOMIIETEHTHOCTH IMOJPOCTKOB B MPEAMETHOW O0JIACTH
OTpeIeNIeHHBIX YUeOHBIX AUCLUUILUINH, HE TOJIBKO Ha pa3BUTHE MX CIIOCOOHOCTEH, HO M Ha cO3/1a-
HUE IIPOJIYKTa, UMEIOIEr0 3HAYUMOCTb IS APYIUX;

- y4eOHO-HCCIIeI0BATENbCKAs U TIPOCKTHAS JAEATEIbHOCTD JOKHA OBITh OPraHU30BaHA
TaKuM 00pa3oM, 4TOOBI yJalrecs CMOTJU pealn30BaTh CBOU MOTPEOHOCTH B OOILIEHUH CO 3HA-
YUMBIMH, peEPEHTHBIMH I'PYIIIaMHU OJHOKJIACCHUKOB, yuuTenaed u T. A. CTpos pa3IMyHOro po-
Jla OTHOLIEHUS B XOJI€ LEICHAIPABICHHON, IOMCKOBOM, TBOPYECKON U MPOAYKTUBHOMN IEATEIIb-
HOCTH, MOAPOCTKH OBJIAJECBAIOT HOPMaMU B3aHMOOTHOLICHWH C Pa3HbIMM JIIOAbMH, YMEHUSMU
NEPEXO/IUTh OT OJHOrO BUJA OOLIEHUS K IpYroMy, IpHUOOpPETAIOT HaBBIKK MHAUBUAYAJIbHON ca-
MOCTOSATENbHOM paboThI U COTPYAHUYECTBA B KOJIEKTUBE;

- opraHu3anys y4eOHO-MCCIeI0BaTEeIbCKIX U MPOEKTHBIX Pa0OT IIKOJIBHUKOB O0ectie-
YMBACT COYETAHNUE PA3IMUHBIX BUJIOB II03HABATEIBbHOMN AEATEIBHOCTU. B 3THUX BUIaX AeATEIbHO-
CTH MOTYT OBITh BOCTPEOOBAHBI MPAKTUIECCKH JIFOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEATM30BAHBI
JIMYHBIE IPUCTPACTHUS K TOMY UJIM UHOMY BHUY J1€ATEIbHOCTH.

IInanupyemble pe3y/bTaThbl 0OCBOeHHS acTpoHoMuu B 11 kiaacce

B pesynbrare yueOHO-HCCIIEI0BATEIBCKON U TPOCKTHOM JIEATETLHOCTH
Buinycknuk nonyuum npeocmaenenue:

0 GmI0COPCKUX M METOAOJIOTHYECKUX OCHOBAaHMAX HAyYHOM NESATEIbHOCTH M HAY4YHBIX METO-
Jlax, MPUMEHSEMBIX B HCCIIEI0BATENILCKOM U IPOEKTHOH 1€ TeNbHOCTH;

0 TaKMX MOHATHUSAX, KaK KOHYEnYusl, HAy4Has cunomesd, Memoo, IKCHepUMenm, HA0eHCHOCMb
aunome3svl, MOOelb, Memoo cOopa u Memoo aHaIu3a OAHHbIX;

0 TOM, YeM OTJIMYAIOTCS HMCCIENOBAHUS B TYMaHHMTApHBIX 00JAcTAX OT UCCIEeIOBaHMH B ecTe-
CTBEHHBIX HayKax;

00 MCTOpUU HAayKH; O HOBEHIINX pa3paboTKax B 0071aCTH HAYKH U TEXHOJIOTHIA;

0 MPaBWJIAX U 3aKOHAX, PETYIHUPYIOLUINX OTHOUIEHUs B HAyYHOM, H300peTaTeNbCKOi 1 uccneno-
BaTENbCKUX O0JIACTSIX JESTENbHOCTH (IIATEHTHOE IPaBoO, 3alllMTa aBTOPCKOTO MpaBa U T. I.); O
JeSITeIbHOCTH OpraHu3aluii, COoOIeCTB U

- CTPYKTYp, 3aUHTEPECOBAHHBIX B PE3y/bTaTaX HCCIEIOBAaHMNA M MPEAOCTABISAIONIUX pe-
CYpChl Ul NPOBEAEHUS HCCIEIOBAHUN M pealn3aluu NMPOoeKTOB ((OHIbI, rocylapCcTBEHHbIE
CTPYKTYpBbI, Kpayi(aHIUHTOBbIE CTPYKTYPHI U T. I1.).

Boinycknuk cmooncem:

pelaTh 3ajauu, HaXOAALIMECs Ha CThIKE HECKONBbKHX YYEOHBIX AUCUUIUIMH (MEXIIPEIMETHbIC
3a/1a4Hn);

UCIIOJIb30BAaTh  OCHOBHOM  alNrOpPUTM  HCCIEAOBAaHHUA TMPU  PpEHIeHHH CBOUX  y4eOHO-
MO03HABaTENIbHBIX 3a/1aY;

UCIOJIb30BaTh OCHOBHBIE MPHUHLUIBI MPOEKTHON NEATETbHOCTH NMPH PElIeHHH CBOMX Yy4eOHO-
MIO3HABATENbHBIX 3371a4 U 3aJ]a4, BO3HUKAIOIIUX B KYJIbTYPHOU U COLIMAIBHOM JKU3HU; — UCIIOJb-
30BaTh AJIEMEHTHl MAaTEMaTHUYECKOTI0 MOJICIIMPOBAHUS MPU PELICHUH UCCIeI0BATEIbCKUX 33/1a4;
UCIIOJIb30BaTh 3J€MEHThl MaTeMaTHUECKOro aHaln3a JJIs MHTEPIpeTalud pe3yabTaToB, MOJY-
YEHHBIX B X0/ YU€OHO-HCCIIEJ0BATENbCKON paboTHI.

C Touku 3peHust GOpMHUPOBAHUS YHHUBEPCAIBHBIX YU€OHBIX JEHCTBUI B X0/1€ OCBOCHUS NPUHIIH-
OB y4eOHO-UCCIIEIOBATEIBCKON U IPOSKTHOM 1 TETLHOCTH



Boinycknuk nayuumces:

(GbopMyIMpOBaTh HAYYHYIO TUIIOTE3Y, CTABUTH II€JIb B PAMKaX MCCJICIOBAHMS U ITPOCKTUPOBAHMS,
MCXO0JI U3 KYJIbTYPHOW HOPMBI U COO0pasysch ¢ MpeACTaBICHUSIMHU 00 001ieM Oare;
BOCCTAHABIIMBATh KOHTEKCTHl U MYTU PAa3BUTUS TOTO WM MHOTO BUJA HAYYHOM JIEATEIHLHOCTH,
OTIpEICIIsisi MECTO CBOETO MCCIIEAOBAHUS UM MPOCKTA B 00IIEM KYJIBTYPHOM MPOCTPAHCTRE;
OTCJICKMBATh M NMPUHUMATh BO BHUMAHHE TPEHIbl M TCHJICHIIMM PA3BUTHUS Pa3IUYHBIX BUJIOB
JESATEILHOCTH, B TOM YUCJIC HAYYHBIX, YYUTHIBATh WX MPH IMOCTAHOBKE COOCTBEHHBIX IIEJICH;
OIICHUBATh PECYpPChl, B TOM YKCII€ U HEMAaTepuajbHbIC, TAKUE KAK BpeMs, HEOOXOIUMBIC IS
JOCTIKCHHS IOCTABIICHHOM 11€/IH;

HaxOJIUTh Pa3JIMYHbIE UCTOYHUKHA MAaTEPUAIbHBIX M HEMaTepUAIbHBIX PECYpCOB, MPEIOCTaBIS-
IOIUX CPEACTBA JJIsl MPOBEICHUS MCCICIOBAHUN U peall3aliy MPOCKTOB B Pa3IMYHBIX 00Ja-
CTSX JIEITCIbHOCTH YCIOBCKA;

BCTYIMAaTh B KOMMYHUKAIIHIO C JEPKATEISIMHA PA3IMYHBIX TUIIOB PECYPCOB, TOYHO H OOBEKTUBHO
MPE3CHTYSl CBOM MPOEKT WM BO3MOXKHBIC PE3yJIbTaThl UCCIICOBAHMS, C IEIBI0 00CCIICUCHUS
MPOIYKTUBHOT'O B3aMMOBBITOAHOTO COTPYIHUYECTBA;

CaMOCTOSITCIILHO U COBMECTHO C JIPYTUMH aBTOpaMu pa3padarhiBaTh CUCTEMY IapaMeTpPOB U
KPUTEPUEB OICHKH Y(P(EKTUBHOCTH U MPOJYKTUBHOCTH pPeaM3alliy MPOSKTa WM HCCIEI0Ba-
HUS Ha KKJIOM JdTare peaau3aliy U 10 3aBepIICHUN PabOThI;

aJICKBaTHO OIIEHMBATh PUCKH peajU3alliM MPOEKTa U MPOBEACHUS MCCIIEIOBAHUS U MpPEaycMaT-
pYBaTh MyTH MUHUMH3AILIMN STUX PUCKOB;

aJICKBaTHO OLICHMBATh ITOCJICICTBHS pEaM3alldd CBOETO NPOeKTa (M3MEHEHHs, KOTOPbIC OH
MOBJICYET B KU3HU JPYTUX JItOJIeH, COOOIIECTB);

aJIcKBaTHO OIIEHMBATh JajibHEWINEE PA3BUTHE CBOETO MPOEKTa WM HCCIEAOBAHUS, BHJIETH
BO3MOYKHBIE BapHaHThI IPUMEHEHHUSI Pe3yIbTaTOB.

TemaTtu4yeckoe nuiannposanue 11 kiacc acrponoMust



KonnuectBo | B ToMm uncre,
Pasnen Tema
4acoB KOHTp. pad.
I ACTPOHOMHMSI, €€ 3HAUCHHE U CBSI3b C IPYTUMU HAyKaMU 2
I [IpakTuueckre OCHOBBI acTpoHOMHUHU. Bkiag poccuii- 5
CKUX YYEHBIX B pa3BUTHE HAYKH — aCTPOHOMHS.
Ctpoenune CoTHEeYHON CUCTEMBI.
Bxiag pocCUNCKUX YYEHBIX U MHKEHEPOB B HUCCIEIO-
BaHHE KOCMUYECKOI0 MPOCTpaHCTBa ¢ moMolbio KA u
Il WC. 7
[Tpupona ten CoaHEUHOU CUCTEMBI.
IV Bxutan coBeTckux Y4YEHBIX B HCCIIEIOBAaHHE U U3yue- 8
Hye JIyHBI.
CosHIle U 3BE3/bl.
v ConHeuyHasi aKTHMBHOCTh W €€ BIMSHHME Ha 3eMJII0 H 5
ouochepy.
Crtpoenue u 3Boonus BeeneHHoil.

Vi Pa6otei I'.A. 'amoBa o npoucxoxaeHnn BeeneHHoH. 4
VI DKusHb 1 pasym Bo BeenenHoit 3
MexnyHapoaHoe coTpyaHu4ecTBO Poccun B ocBoeHUH

1 n3ydeHnu KocMru4yeckoro mpocTpaHcTBa.

Y4yeOHo-MeTOaANYECKOe 00ecmeueHne

1. Boponuos-Benbsamunos b. A., Ctpayt E. K. «Actponomus. ba3oBeblit yposens. 11 knace», M.
Hpoda, 2017

2. E.K.Crpayr Meroandeckoe nocobue Kk yueOHUKY «ActpoHomus. bazoBsiii ypoBeHs.11
kiacce» aBTopoB b. A. Bopontosa-Benbsmunosa, E. K. Ctpayra, M. [Ipoda, 2018




KanengapHo-temaTH4eckoe NJIaHUPOBAHUE.

A/3 Hdara
Kon- Conepxanue ypo- | Bux gesreabHo-
Ne Tema BO Ka CTH yYALIHUXCS Mo o
n/n
yac miany | ¢gakry
AcTpoHOMUSI, €€ 3HaYEHHE U CBA3b C IPYTMMHU HayKamu (2 4)
1. | Yro uzyuaer actpoHomusi. E€ 3HaueHue U CBA3b C Y- 1 | ActpoHomus, ee ITouck npumepos, | §1,3.1 02.09
I'MMU HayKaMHu. CBSI3b C IPYTUMHU HOJTBEPKIAIOLINX
Haykamu. Pa3Butue | mpakTUYecKyro
aCTPOHOMHU OBLIO HaIpaBJICHHOCTh
BBI3BAHO MPAKTUYE- | aCTPOHOMMH.
CKHMH NOTpEOHO- beceoa, obcyacoe-
CTSIMH Y€JIOBEKa, Hue, paboma c
Ha4yMHas ¢ TIIyOOKON | yueOHukoMm.
JIPEBHOCTH. ACTpO-
HOMMSI, MaTeMaTHKa
u ¢pu3MKa pa3BHUBa-
JIMCh B TECHOM CBSI3U
ApYT € ApYTOM.
Crpykrypa n mac-
mradsl Beenennoi
2. | Habmronenus — ocHOBa aCTPOHOMUHU. 1 | Hazemnusle u kocmu- | [Ipumenenwue 3na- | §2, ymp.1 (2) | 09.09
Bxnag poccuiickux yd€HBIX B pa3sBUTHE HAYKH — acTpPO- YyecKue npudopsl HUMW, TOJTY4eHHBIX
HOMMSI. METOBI UCCIIE0BA- | B Kypce (PU3UKH,
HUS aCTPOHOMHYE- JUTSL ONTUCAHMSI
ckux o0bekToB. Te- | ycrpoiicTBa Terne-
JIECKOIIBI U PaIMOTE- | CKOMa. XapakTe-
JIECKOMBI. BCEBOIHO- | pHucTHKA TpeHMYy-




Basi aCTPOHOMHSI

LIECTB HaOIr0I€e-
HUH, POBOIUMBIX
M3 KOCMOcCa.
beceoa, obcyoic-
OeHue, paboma ¢
VUEOHUKOM.

[Ipaktuueckune

OCHOBBI aCTpOHOMUH (5 U).

3Be3bl ¥ co3Be3nus. HebecHbie KoopaMHAaThI. 3BE3HBIC 1

KapThl

3Be3aHas BEIUUNHA
KaK XapaKTEePUCTHKA
OCBEIICHHOCTH, CO-
371aBacMOM 3BE3JI0M.
CornacHo 1IKaje
3BE3HBIX BEJIMUMH
pa3HOCTb Ha 5 BeNU-
YUH, pa3JIM4Ue B M1O-
Tokax cBera B 100
pa3. DkBaTopHaibHas
CcUCTEMa KOOPJIMHAT:
psIMOE BOCXOXKIE-
HHUE U CKIIOHCHUE.
Hcnonb3oBaHue
3BE3JHOMN KapThI JJIst
ompeeneHus: 00bek-
TOB, KOTOPBIE MOKHO
HaOJI0IaTh B 3a1aH-
HbIA MOMEHT BpeMe-
HU. Pewenue 3aoa-
Huil 6 hopmame Pl-

[Toaroroska npe-
3eHTaIu 00 uc-
TOPUU Ha3BaHUU
CO3BE3IUN U
3BE3/1.
IIpumeHnenue 3Ha-
HUM, TOJTy4eHHBIX
B Kypce reorpa-
¢uu, o cocrasie-
HUU KapT B pa3-
JUYHBIX MTPOCKIIH-
ax. Pabora co
3BE3/IHOM KapToil
MIPH OpraHU3aIuu
Y TIPOBEICHUU
HaOIOIeHUH.
beceoa, ppon-
manvHas paboma.
Paboma c
yueonuxom. Iloo-
20MOBKA Npe3eH-

§3.4,
ynp.2 (3),
yrp.3 (3)

16.09




SA

mayuu 06 ucmopuu
HA368aHULL CO368€30Ull
U 36e30.

Bunumoe nBrkeHne 3Be3]1 Ha Pa3IMYHBIX reorpaduye- BricoTa nmomoca mu- | XapakTepuCTHKa §5, 23.09
CKHUX IIUPOTaxX. pa HaJl TOPU30HTOM U | OTIMYUTEIbHBIX yrp.4 (3,4)
€€ 3aBUCUMOCTD OT 0coOeHHOCTEH Cy-
reorpaduueckoit TOYHOTO JIBIKE-
HUIUPOTHI MECTa HUS 3BE3]1 Ha I10-
HaOJII0ICHUS. J0Cax, SKBaTope U
HebecHblit Mepuan- | B CpEIHUX IIUPO-
aH. Kynbmunanus Tax 3emiuu. Onpoc,
ceetmi1. Onpenene- 3anonneHue mao-
Hue reorpapuieckon | 1uywl, paboma c
IIMPOTHI IO U3MEPE- | YUeOHUKOM
HUIO BBICOTHI 3BE3]] B
MOMEHT WX KyJIbMHU-
HaIUU
lNomguunoe  nBwkenue ConHIA. DKIUNTHKA OKJIMNTHKA U 301a- Xapakrepu- §6, 30.09
KalbHBIC CO3BE3/IUA. | CTUKA OCOOeHHO- | ymp.5 (4,5)

HaknoH >KJIMIITHKH K
HeOECHOMY HKBATO-
py. Ilonoxxenue
ConHlla Ha SKIIUIITH-
K€ B JIHM PABHOJICH-
CTBHUI U COJHIIECTO-
sHuk. U3mMenenue B
TEYEHHUE TOJa TIPO-
JTOJDKATEILHOCTH
JTHS 1 HOYH Ha pa3-

CTEU CyTOYHOTO
nerxeHus: ComHia
Ha TOJII0CaX, YKBa-
TOpE U B CPEAHUX
LIMPOTaX 3EMIIH.
beceoa, ppon-
manvHas paboma,
HaobawoeHue, pa-
boma ¢ yyeOHUKom




JUYHBIX reorpadu-
YeCKUX HINPOTax

JBwmwxenue u ¢a3zel Jlynsl. 3armenust Connia u JIyHsbl. Jlyna — Onwxkaiiee | Mi3ydenue ocHoB- | §7.8, 07.10
Kk 3emie HebecHoe | HBIX (a3 JIyHBI ynp.6 (3),
Teno, ee equHcTBeH- | Onucanue nopsan- | ynp.7 (3)
HbIi  €CTECTBEHHBIN | K& UX CMCHBI.

CIyTHUK. Ilepuon | AHAJIU3 IPUYKH,
O6paIJ_ICHI/I$I .HYHBI 10 KOTOPbIM .HYHa
BOKpYT 3eMIn u Bo- | BCErza obpariena
Kpyr cBoeii ocu — | K 3emiie oHoOM
CHICPUYECKHUIA cTopoHoi. Onuca-
(3Be3mubIil)  Mecsy. | HAC B3AUMHOTO
Cunoauueckuii  me- | PACHOIOKCHNS
CALl — MepHOJ MO 3emuu, Jlynsl u
HOW cMeHbl (a3 Jly- Conrna B MOMEH-
HBI. Ycnosust g’é 3aTMCHHN.
BCHEHUE TPHU-
HACTYIUIGHUSI  COJI- CHCHHE HIp
YHH, 110 KOTOPBIM
HEYHBIX U JYHHBIX
. 3arMenus ConHia
3arMenui. Ux mepu-
u JIyHbI HEe pouc-
oju4uHOCTE. IlomHbIe, .
XOJIST KaXKIbIi
YaCTHBIE W KOJIbIIe-
Mmecsi. OovscHe-
o0pa3Hble 3aTMEHUS
Hue H08020 Mame-
Connua. Ilonnble u
puana, usydeHue,
YacTHBIE  3aTMEHUS
aHanuz, onucanue
Jlynsl.  Ilpeackassl-
BaHHME OyIymHMX 3a-
TMEHHH
Bpewms u kanenaapsb. TouHoe Bpems u AHanu3 Heo0Xxo- IMoaroroska | 14.10

Konmponvnaa pavoma Nel «lIpakmuueckue ocrhogl

OMMpeaACIICHUE I'€O-

JAUMOCTHU BBCAC-

MpE3EHTALNN




acmponomuuy) rpaMuecKoi JOiAro- | HUS YacCOBBIX NOSA- | 00 UCTOPUHU
Pewienue 3a0anuit ¢ popmame PISA Thl. YacoBbI€ OsICA. | COB, BUCOKOCHBIX | KajeHaaps.
MectHoe 1 osiCHOe, | JIET ¥ HOBOIO Ka- | §9, ymip.8 (3)
JIeTHEE U 3UMHEe JIEHJAPHOTO CTH-
Bpems. Kanennapp na. [IpoBepka
— CUCTEMa cueTa YCBOEHHMSI 3HAHUH
JUINTEINIBHBIX NIpoMe- | 1o Teme «IIpakTu-
KYTKOB BPEMEHH. YECKHUE OCHOBBI
Hcropus kanenaaps. | acTpoHOMHUE» (K/p,
BucokocHsle rozsl. 10 munym)
Crapblii 1 HOBBIN
CTHJIb
Crpoenue ConHeuHoU cucteMsl (7 4).
Pa3Butue npencraBieHuil 0 CTPOEHUN MUPA ['eonienTpHUyeckas [ToaroroBka u §10, mpaktu- | 21.10

cucrema Mupa Apu-
crorens [Itonemes.
Cucrema >MHUIIKIOB
u nuddepeHToB st
OOBSICHEHUS TIET-
71e00pa3HOro JIBUKE-
Husg manet. Co3na-
Hue Konepaukom
TreIMOIEHTPUYECKOMN
cucreMbl mupa. Pois
["anunes B craHoBe-
HUU HOBOM CHUCTEMBI
Mupa

Ipe3eHTalHs CO-
oOLIeHMs O 3Haye-
HUU OTKPBITUH
Konepnuka u I'a-
aunest 11st pop-
MUpPOBaHHS HAYyY-
HOHM KapTUHBI MU-
pa.

OObscHeHuE NeT-
7e00pa3HOro JIBH-
KEHMS TUTAHET C
UCTIOJIb30BaHUEM
SMUIIUKIIOB U JTU(-
dbepentoB. beceoa,
obcyocoeHue. pa-

YCCKHUC 3a1a-
HUA




boma ¢ yuebHuUKoM,

HabnoOeHue
9. | Kondurypanuu miaHer. Buyrpennue u Omnucanue ycio- §11, 05.11
BHCIIHUC MJIAHCTHI. BUH BUIUMOCTH yrp.9 (1,2)
Kondurypauuu ruia- | IVIaHET, HAXOAA-
HET: IPOTUBOCTOSI- HXCA B pa3jind-
HHE 1 COCIMHCHHE. HBIX KOH(HTYpa-
Iepuoauueckoe u3- | MHAX. Pemenne
MCHEHHE YCIIOBHIA 3a/1aq Ha BBITHC-
BUAMMOCTH BHYT- JICHHE 3BE3THBIX
DEHHHX ¥ BHemmHux | I€PHOZIOB 00pa-
nnader. Csasp cuHo- | [HCHHA BHYTPCH-
JTUYECKOTO U CUJIe- HUX M BHCIITHUX
ia”etr. Ppomn-
pHu4ecKoro (3Be3aHO-
ManbHas U UHOU-
ro) nepuooB o0Opa-
8UDYATbHAS pa-
HICHUS TUTAaHET
boma
10 | CuHoaMUecKuit IEPHOT Ces3b cuHoIM4eckoro| Pemenne 3amad va | §11, 12.11
U CUJIEPUYECKOT0 BBIUUCIICHHE 3BE31- | ymp.9 (3,6)
(3BC3I[HOFO) neprooB| HbIX IICPHUOI0B 00-
oOpamenus ruiager | PAMICHUA BHYTPCH-
HUX U BHEITHUX
IJ1aHeT. @Ppon-
ManbHas U UHOUBU-
JdyanvHas paboma
11 | 3axons! ABMKeHU TU1aHeT CONHEYHOU CUCTEMBI Tpu 3akona Kemie- | Amanuz  3axoHOB| §12, 19.11
pa. Dmmmnc. Wsme- | Kemtepa, ux 3Ha-| yhp.10 (2)

HCHHC CKOpPOCTH
JABWKCHUS IJIIAHCT 110
SJUIMIITHYCCKUM  Op-

YeHMsI NI Pa3BU-
TS (QU3UKU U acT-
poHomuu. Pemenue
3a/1a4 Ha BBIYHUCIIE-




outam.  OTKpbITHE
Kemnepom 3akoHOB
JBUKCHUS TJIAHET —
BaXHBIN 1Iar Ha MyTH
CTaHOBJICHUS
HUKU. TpeTuil 3aKoH
— OCHOBa JJis BBI-
YHCIICHUS
TEJIBbHBIX PACCTOSHUU
wianer ot CoiHua

MEXxa-

OTHOCH-

HHUE  pacCTOSAHUH
maner ot CosHua
HA OCHOBE TPETHETO
3akoHa  Kermiepa.
Onpoc, paboma c
VUEOHUKOM,
HabroeHue, camo-
cmosmenvHas  pa-
boma

12 | Onpenenenue pacctossHu U pazmepoB Ted B ConHeuHon Pa3mepsr u popma Pemenue 3amnau §13, 25.11
CUCTEME 3emnu. Tpuanryns- Ha BBIMUCIE- | yp.11 (3,4)
nust. ['opuzoHTanb- HHE PaCCTOSIHUM 1
HbII napasakc. Yr- | Pa3MCEpoB 00BeK-
ToBHIe 1 MHHeiHEle | TOB- Onpoc, gpor-
pa3mepsl Ten Coin- manshas paboma,
HEYHOU CUCTEMBI O7tbLIbl, peuente
npoodIeMHol cumy-
ayuu, pponmans-
Has U UHOUBUOY-
anvbHas paboma
13 | OTKpeITHE U IPUMEHEHUE 3aKOHA BCEMUPHOTO TATOTE- [ToaTBepxnenue Pewenue 3a0au na| §14.1-14.5, 02.12
HUSL. CHPaBeUIMBOCTH 3a- | 6bluUCIeHuUe maccol [ynp.12 (2)
KOHA TATOTEHUs Jjis | /Hianem. Obvache-
JIYHBI U IUTAHET. HUe Mexanuzma
B03HUKHOBEHUS

Bosmyuienus B 1Bu-
xkeraun Tea ColtHed-
HO# cucteMbl. OT-
KPBITHE TUTAHETHI
Hentyn. Onpenene-

B03MYWEHUL U NPU-
JIUB08




HHE MacChl HCOCCHBIX
Ten. Macca u I10T-
HocTh 3emuu. [Ipu-
JIUBBI M OTJIUBBI

14 | JIBm>KeHHE UCKYCCTBEHHBIX CIIYTHUKOB M KOCMUYECKHUX Bpewms crapra KA u | beceda, obcyacoe-| §14.6, 09.12
anmnaparos (KA) B ConneuHoli cucreme. TPAaeKTOPHHU TI0JIeTa K | Hue. paboma ¢ ynp.12 (3)
Bxnag poccuiickux yd4€HBIX M MH)KEHEPOB B HCCIIEA0Ba- IUIAHETaM U ApyruM | Yiebnuxom. IIpo-
HUE KOCMHYECKOTO MPOCTPAHCTBA ¢ momMoIipio KA n tesam CoTHeuHOU 6€pRA HARUU 1O
ncC. cucteMsl. Bemmonne- | eMé «Cnfp oenue
- COIHeYHOU cucme-
Konumponvnaa paboma Ne2. «Cmpoenue conneunou HUE MaHEBPOB, HEOO-
Moy (K/p, 15 mu-
cucmemuly XOJUMBIX JIJISl IOCa- nym)
Pewenue 3a0anuii 6 popmame PISA KU Ha MIOBEPXHOCTb
TJTAHETHI UK BBIXOJ1A
Ha OpOUTY BOKPYT
Hee
ITpupona ten ConHevyHoit cuctemsl (8 ).
15 | ConneyHas cucTeMa Kak KOMILIEKC Tell, UMEIOLIUX 00- l'unote3a o hpopmu- | AHamu3 ocHOBHBIX | §15, 16, mpak-| 16.12
Iec MpOrUCXOXKIACHUC pOBaHUU BCEX TEI MOJIOKEHUI COBpC- | THYCCKUC 3a-
CoutHeuHO# cucTempr | MEHHBIX IIPEACTAB- | AaHUA
B Ipoliecce JumTenp- | JICHAN O IPOHC-
. XOXKJICHUH T
HOM HBOJIFOIMH XO- OHACHHU TCII
ConHeuHol cucre-
JIOJTHOTO Ta30TbLIe-
5 06 Mbl. ObvscHeHue
BOro obnaka. O0bsc-
¢ | nosozo mamepuana,
HEHHE UX IPUPOIBL | 1iGoma ¢ yuebnu-
Ha OCHOBE 3TO¥ T'H- KOM.
MOTE3bI
16 | 3emns u JIyHa - nBoiiHas TUIaHETA. Kpartkue cegenust o | Ha ocHoBe 3Hanmii | §17, 23.12
Bxutazx coBeTCKHX YYEHBIX B UCCIENOBAHUE U U3YUEHUE npupoje 3eMIIu. U3 Kypca reorpa- yp.13 (2)




JlyHbl.

YcnoBus Ha IOBEpX-
Hoctu JlyHsl. /Ba
THUMA JIYHHOU MO-
BEPXHOCTH — MODS U
Marepuku. ['opsbl,
KpaTepbl U Ipyrue
dbopmbI penbeda.
ITpomneccrl hopmu-
POBaHMUSI IOBEPXHO-
ctu JIyHbI U ee penb-
eda. Pe3ynpraTs uc-
CJIEIOBAHMI, IPOBE-
JICHHBIX aBTOMaTH4e-
CKHMMH anmapaTraMu u
acTpOHaBTaMH.
Buyrpennee ctpoe-
Hue JIynsl. Xumunye-
CKMI COCTaB JIyHHBIX
nopoa. O6Hapyxe-
HHe BoJbI Ha JIyHe.
IlepcrieKTHBBI OCBO-
enus JIyHsl

(buu cpaBHEHHE
IIPUPOJIbI 3EMIIH C
pUpoIOoM JIyHBI.
Onucanue 0CHOB-
HBIX (POPM JTYHHOI
MMOBEPXHOCTHU U UX
MIPOUCXOKICHHUS.
[ToaroroBka u
Mpe3eHTalus CO-
o01enus o0 uc-
cinenoBanusx Jly-
HBI, TPOBEICHHBIX
CpelICTBaMH KOC-
MOHABTHKHU
ObwvscHenue npu-
YUHBL OMCYM-
cmeus y Jlyno
ammocghepul.

17

JIBe rpynmel miaHeT

AHann3 OCHOBHBIX
XapaKTEPUCTHUK IIa-
Het. Pa3nenenne
IJIAHET MO pa3Mepam,
Macce ¥ CpeHen
mioTHOCTH. I1maHeTh!
36MHOMW T'PYIIIBI U

Amnann3 Tabnmy-
HBIX JAHHBIX, TIPH-
3HAKOB CXOJICTBA U
pazIuuui u3y4dae-
MBIX OOBEKTOB,
KJaccuukanms
00BekTOB. beceoa,

§15, mpaktu-
YyecKHe 3aja-
HUS

13.01




[JTAHEThI-TUTAHTHI.
Nx paznuuus

obcydicoenue.

18 | Ilpupona nuaHeT 3eMHOU TPYIIIBI CxonctBo BHYTpeH- | Ha ocHome 3nanmii | §18, mpaktu- | 20.01
HETO CTPOCHMS U XU- | (PU3MYECKHX 3aKO- | YeCKHE 3a/1a-
MHYECKOT0 COCTaBa | HOB OOBSICHEHHE HUs
IJIAHET 3€MHOU SIBJIEHUW U MPO-
rpymmsl. Penbed mo- | meccos, mpoucxo-
BepXHOCTH. Byrnka- JISAIIUX B aTMO-
HU3M U TeKTOHHKA. cdepax IIaHer.
MeTteopuTHble Kpa- Omnwucanue u cpas-
Tepbl. OCOOEHHOCTH | HEHHE IPUPO/IBI
TEeMIEPaTypPHBIX IUTAHET 3eMHOM
ycnoBuii Ha Mepky- | rpynmnbl. O6bsc-
puu, Benepe u Map- | HeHue NpU4UH
ce. OTnnuns cocTaBa | CyIIECTBYIOIIUX
aTMocdepsl 3eMiu pasnuuuii. [loaro-
ot atMocep Mapca | TOBKa U IIpe3eHTa-
u Benepsl. Ce30HHBIE | 1S COOOIIEHUS O
W3MEHEHUS B aTMO- pe3ynbTaTax uc-
chepe u Ha IOBEpX- | CIEAOBAHUM TUIa-
Hoctu Mapca. Co- HET 3€MHOM rpyn-
CTOSIHHE BOJIBI Ha mel. Obvsacuenue
Mapce B IpolLUIOM U | HO8020 Mamepua-
B HAcCTOsIEee BpeMs. | 1a, paboma ¢
OBOJIOIUS TIPUPOJIBL | YUeOHUKOM.
maneT. [Tonckn
XKU3HU Ha Mapce

19 [Ypok-muckyccust «IlapHukoBbIit 2P GEeKT - monb3a uin OO6cyxnenue pas- Iloozomoska u ynp.14 (1,2,3) | 27.01

Bpen?»

JIMYHBIX ACIICKTOB

npesenmayust co-

10



po0JeM, CB3aHHBIX
C CYyIIIECTBOBAHUEM
HapHUKOBOTO (-
(exTa u ero poiu B
dbopMUpOBaHUH U

obwenus no 3moti
npobneme. Yua-
cmue 8 OUCKyccu

COXpaHEHHUHU
YHHUKQJIBHON TIPUPO-
Il 3eMin
20 | IlmaHeThI-TUTaHTHI, UX CITYTHUKH U KOJIbIIA Xumnueckuit cocraB | Ha ocHoBe 3nanwmii | §19, 03.02
¥ BHYTPEHHEE CTPOe- | 3aKOHOB (PU3UKH yrp.15 (1),
HUE IUIAHET-TUraHToB, | OIUCAaHUe NpUpo- | 3ax. 13
Hcrounuku sHeprum | Abl INTAHET-
B HEJpaXx ILIAHET. ruranToB. [loaro-
OO6naunblii oKpoB 1 | TOBKA M IIPE3CHTA-
aTMoc(hepHas up- 1S COOOILEHUS O
Kynsiiusi. PasaooOpa- | HOBBIX PE3yIIbTa-
3ue MpUpOEI cryT- | TaX HCCIIeI0BaHHi
HrKOB. CXOICTBO IUTaHeT-TUTaHTOB,
IPUPOIBI CITyTHUKOB | MX CIIyTHHUKOB H
C rIaHeTaMu 3eMHOi | KOJeIl. AHamm3
rpymbl 1 JIYHOIA. OTIpeIeIeHNs TI0-
Hasnnune armocdep y | HATHS «IIaHETa»
KpYIHENIINX CITYT-
HUKOB. CTpOeHHe n
COCTaB KOJIeIl
21 | Mansie Tena CoTHEYHOU CHCTEMBI (aCTepOUIbI, Kapiu- Actepoupl TiaBHO- | Onucanue BHem- | §20.1-20.3, 10.02
KOBbBI€ IJIAHETHI U KOMETHI). ro mnosica. MIx pasme- | Hero Buja actepo- | ymp.16 (2)

pI)I U YUCICHHOCTSD.
Mansle Tea mosica

UJIOB M KOMET.
OO0®bscHeHue npo-
IIECCOB, IIPOUCXO-

11



Koitnepa. Iliyron u
JIpyrue KapJuKOBBIC
miaHeTel.  KoMeThl.
Hx crtpoeHune u co-
ctaB. OpOUTHI KOMET.
OO01ass 4YMUCIEHHOCTh
KOMET. Komernoe
00mako Oopra.
ActepousiHo-
KOMETHas ONaCHOCTb.
Bo3moxxnocTu u
CrocoObl ee IpesoT-
BpalleHus

ISIIIHX B KOMETE,
MIPU U3MCHEHUU €€
PacCTOSIHUS OT
Comnuna. IMoaro-
TOBKa M MPe3eHTa-
1S COOOIIEHUS O
criocobax oOHa-
PYKEHUS OMACHBIX
KOCMHUYECKHX
00BEKTOB U
MIPEIOTBPALICHUS
X CTOJIKHOBEHHS
¢ 3emireit

22

MeTteopsl, 601HIbI, METEOPUTHI

OnvHOYHBIE MeETeo-
pBI. Ckopoctn
BCTpeun ¢ 3emilel.
Hebonbimue Tena
(meteopouasl). Me-
TEOpHBIE MOTOKH, MX
CBSI3b C KOMETaMH.
Kpynueie tena. SB-
JieHne Oonmaa, maje-
HUE METEOpUTA.
Knaccudukanus me-
TEOPHUTOB: KeJIe3HbIE,
KaMEeHHBIE, xKee-
30KaMEHHbIE

Ha ocHoBe 3Ha-
HUS 3aKOHOB (PU-
3UKH OIMCaHUE U
00BsICHEHHE SIBIIC-
HUU MeTeopa U
oonuma. [Toxaro-
TOBKAa COOOIICHUS
0 MMaJeHun Hanoo-
Jie€ U3BECTHBIX
METCOPUTOB

§20.4,
ymp.16 (6)

17.02

Comnrie u 3Be3756I (59).
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23 |ComnHile, cOCTaB ¥ BHYTPEHHEE CTPOEHUE Hcrounuk sHeprun Ha ocnoge 3nanuit | §21.1-21.3, 24.02
CounHiia ¥ 3Be311 — (1)I/ISI/IIICCKI/IX 3aK0- ynp.17 (2)
TepMosiZicpHbIe peak- | HOB  OIIMCAHUE W
1uu. Tlepenoc sHep- 061:;{CHeHI/Ie SIBJIC-
ruu BHyTpu CoJHIIA. HUI M TIPOLECCOB,
HaOJIFOJaeMbIX Ha
CTpoeHue ero aTMo-
Comnne.  Omnuca-
coepsl. ['panynsmus.
HUE  IPOIIECCOB,
ConHeyHast KOpOHa. MPOHCXOISIITHX
OGHapy:KeHHE II0TO- | py  TepMosiaEp-
Ka COJIHCYHBIX HBIX peakusax
HEWTPHUHO. 3HAYEHUE | MIPOTOH-
9TOT0 OTKPBITHS [ | IPOTOHHOIO LIMK-
¢u3uku u actpopu- | J1a.
3UKH
24 | ConHeuHast akTHBHOCTD M €€ BIMSHME Ha 3eMIII0 B OHO- [Tposinenust comHed- |Ha ocHOBe 3Hanuii | §21.4, 03.03
chepy. HOM AKTUBHOCTH: | O TJIa3Me, MOJTy- yap.17 (3)

COJIHCYHBIC IIsITHA,

YEHHBIX B Kypce

13




MPOTYOEpAHIIBI,
BCIIBIILIKH, KOpO-
HaJbHBIE  BBIOPOCHI
Mmacchel. [loToku cosn-
HEYHOW MIa3Mbl. Ux
BIUSTHUE Ha COCTOSI-
HUE MarHutocgepsl
3emnu. MarHuTHbIe
OypH, MOJSPHBIE CHU-
SHUSL U JPYyTUe Teo-
¢usnueckue  sBie-
HUS, BIUAIOINIME HAa
paanocBs3b, cOOM B
JUHUAX ~ DJEKTpOoIIe-
penauu. Ilepuon us-
MEHEHUS COJHEYHOU
AKTUBHOCTH

bu3uKK, onucaHue
o0pazoBaHus TI51-
TEH, IPOTyOepaH-
LIEB U IPYTUX MPO-
SIBJICHUW COJTHEY-
HOW aKTUBHOCTH.
XapakTepuctuka
IIPOLIECCOB COJI-
HEYHOW aKTUBHO-
CTH ¥ MEXaHU3Ma
WX BIIMSHUS Ha
3emutto. @Ppor-
manvHas paboma
¢ knaccom, bece-
da, Habato0eHue U
obcyscoenue, pa-
boma c yuebHu-
KOM, onucauue
0bpazosanus ns-
meH.

25

®dusnyeckas mpupojaa 3Be3.1

3Be31a — NpUpoA-
HBII TEPMOSIEPHBIN
peaktop. CBeTH-
MOCTb 3Be3/bl. MHO-
roobpasue Mupa
3Be3l. Ux crek-
TpaJibHas KJlacCU(u-
Karus. 3Be3abl-
TUTAHTHI U 3BE3/bI-

Ompenenenue mno-
HSATHS «3BE3/1a».
Vxka3aHwue 1moio-
JKEHHS 3BE3]] HA
JUarpamme
«CTIEKTP — CBe-
TUMOCTbY» COTJIac-
HO UX XapaKTepH-
CTHUKaM. AHaIN3

§22,23.1-
23.2, ynp.18
2

10.03
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Kapyuku. narpamma
«CTIEKTp — CBETHU-
MOCTb». JIBOMHBIC U
KpaTHBIE 3BE3/Ibl.
3Be3IHbBIE CKOILIE-
Hus. X cocTtaB u
BO3pacT

OCHOBHBIX I'PYIIIT
JuarpaMmbl

26

IIepemenHbIE

1 HCCTAlIMOHAPHBIC 3BC3/IbI.

Ledeunst — mnpu-
pOJIHBIE aBTOKOJEOa-
TEJIbHBIE  CHUCTEMBEL.
3aBUCUMOCTD «IIE€PU-
0]l — CBETUMOCTbY.
3aTMEHHO-IBOMHBIE

3B€34bl.  BCbImkmu
HoBrix — sBiIeHne B
TECHBIX cHCTEMaX
IBOHHBIX 3Be3a. OTt-
KpBITHE  «QK30ILjIa-
HET» — IUIAaHET U
IJIAHETHBIX ~ CHCTEM

BOKPYT JIpYTUX 3BE3]L

Ha ocuose 3nanni
no (usuke onuca-
HIE

nyabcaluu nedeus §

§23.3,24.1,
yrp.19 (2)

17.03

27

DBOJIOLUS 3BE3T

3aBUCHUMOCTB CKOPO-
CTU U IMTPOAOJIKU-
TETHLHOCTH DBOJTIO-
O 3BE31 OT UX
Macchl. Benbika
CBepxHOBON —
B3PbIB 3BE€3/IbI B KOH-
1€ €€ IBOJIIOLIMH.

Ha ocHoBe 3Ha-
HUM 1o (pu3nke
OIICHKA BPEMEHH
CBCUECHMS 3BE3]IbI
110 U3BECTHOH
Macce 3aIacoB BO-
Jopoja; AJisg ONu-

§24.2, npak-
TUYECKUE 3a-
JaHUS

CaHus IIpUPOAbI

24.03
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Kouneunrsie ctagnu
JKM3HH 3Be3]1: OeJIble
KapJIUKH, HEUTPOH-
HBIE 3Be3/1bI (TTyJIbca-
PBI), YCPHBIE ABIPHI

00BEKTOB Ha KO-
HEYHOH CTaauu
SBOJIIOLIMH 3BE3/I.
Onpoc, ¢pon-

manvHas paboma.

Crtpoenue u 3Boonus Beenennoit (449).

28| Hama 'anaktuka 1 |Pa3mepsr u ctpoenue | Onucanue crpoe-| §25.1-25.2, 07.04
lanaktuku. Pacrmo- | HUISL B CTPYKTYPhl| MPAKTHYCCKHE
JgoKenne u aBmke- | 1 amaktuku.  M3y-| 3aganus
mne Connma. IDmoc- | YCHHE  OOBEKTOB
Kas u chepuueckas | IOCKOM U chepu-
YECKOU MOCHCTEM.
moxcucteMpl  Lamak- | ooROH HOACHCTE
Iloxroroska co-
TUKU. Snpo u cnu-
OOLIEHUSI O pa3BU-
panbHble pykaBa [a- .
B TUW UCCIIEIOBaHUN
NAaKTUKA. Bpatenue | oo os
Pamaktuku v 1po- | gopenye  nogozo
onema «CKPBITOH | yigmepuana,  pa-
MaccChI» boma ¢ KHU2O.
29 |Ipyrue 3Be3/IHbIE CUCTEMBI - TAIAKTHUKU 1 |Cnupanbsble, amnun- | Onpenenenne TH-| §26, 14.04
TUYECKUE U HEIIpa- II0B rajiakTuk. ymp. 21 (2)

BUJIbHbIE FAJTAKTUKH.
WX oTnuuuTenbHbIe
0COOCHHOCTH, pa3-
Mephbl, Macca, KO-
YeCTBO 3BE3/I.
CBepXxMacCcHBHBIE
YepHbIE JIBIPHI B S1-
pax ranaktuk. Ksa-
3apbl ¥ paJInorasiak-

IToaroroska Co-
o0meHnst 0 Hanbo-
Jee  WHTEPECHBIX
HCCIIENOBAHUAX Ta-
JAKTUK, KBA3apOB U
JpYyrux  JNalIeKuX
00BEKTOB

16



TUKHU. B3aumoein-
CTBYIOIIIME TAJIaKTH-
ku. CKOIIeHHUS U
CBEPXCKOIUICHUS Ta-
JIAKTHK

30 | Kocmonorus nauana XX B. OOmast reopust oT-  |[[I[pumenenue npuH-| §27, mnpaktu- 21.04
HOCHUTEIIbHOCTH. nuna Jlomepa ans| 4yeckue 3ajaa-
Crauuonapnas Bee- |00BsACHEHHsT «Kpac-| HUSA
nenHas A. Diin- HOIO  CMEILEHUS.
wreiina. Beiog A, [[loAroroBka  coo0-
A. Opuamana o He-  [WICHHA O JEATEIBHO-
CTallMOHAPHOCTH cru  Xabbma  u
Beenennoit. «Kpac- (PPuamana. Jlokasa-
HOE CMEILICHHE B TCIBCTBO - CHPABCL-
CIIEKTPaX TalaKTUK 1 [-iPocTH 3aKoHa Xa-
3akoH Xa06ma. Pac- O6ma ana rabmoza-
., [TeNsd, pPacHoJOXKeH-

mupenue Beenennou o

HOTO B 1000 ra-
TPOMCXOT OHO™ o prike.  Obwacne-
POHO M M3OTPOIHO 40 o020 mame-

puana, paboma c

KHU2O0U.

31 | OcHOBBI COBPEMEHHON KOCMOJIOTHH. l'umotreza I'. A.T'a- | [loxroroBka u pe-| §27, mpaktu-| 28.04
PaGote . A. T'amoBa o npoucxoxaeHnu BeenenHoil. MOBa O TOpAYEM 3eHTallMs CcooOIle-| YecKkue 3aja-

Havaie Beenennoid, HUS O JCSTEIbHO-| HHS

ee 000CHOBaHME U
MOATBEpKIeHHE. Pe-
JMKTOBOE U3ITyye-
Hue. Teopus boib-
mioro B3pbiBa. O0pa-
30BaHHE XUMUYECKUX
anemeHToB. Dopmu-

ctu ['amoBa u nay-
peatoB  HoGenes-
CKOM IpeMUHU IO
¢uznke 3a paboOThI
10 KOCMOJIOTHH.

17




pOBaHUE TAIAKTUK U
3Be31. Y CKOpEHHUE
pacmmpenus Bee-
neHHou. «TeMHas
SHEPTrUs» U aHTUTSI-
TOTEHUE.

Kuzsb u pasym Bo Beenennoit (3 u).

00xoauMbIe JIS pa3-
BUTHUS KW3HU. [Tonc-
KM JKU3HU Ha TUIaHe-

32 | Ypoxk - konpepenmus «Oauaoku 11 MbI Bo Beenennoii?»| 1 |[Ipobnema cymiecTBo-
33 [loBTopenune. MexayHapoaHoe corpyanuyectBo Poccun| 1 | BaHHS )KHU3HH BHC

B OCBOCHHUU U M3ydyeHUU KocMHuecKkoro mpocTpaHcTBa. 3emin. YcnoBus, He-
34 |[Konmponsnasa paboma Ne3. 1

tax ConHe4HoM cHu-
creMbl. CIIOKHBIE
OpraHUYEecKUe co-
€IMHEHHUS B KOCMOCE.
CoBpemeHHbIE BO3-
MOKHOCTH pasiHo-
ACTPOHOMHUH U KOC-
MOHABTUKH AJIs CBS-
34 C IpyTUMU LIUBU-
nuzauusmu. [lnaner-
HBIE CUCTEMBI Y JIpY-
rux 3Be3n. [Ipume-
HATH 3HAHUS K pelie-
HUIO 3a7a4 (BbIYKC-
JUTENbHBIX, Kaye-
CTBEHHBIX, rpaduue-

IToaroroBka u npe-
3EHTAaIUA CO00-
IICHUS O COBpe-
MEHHOM COCTOSI-
HUUW HAYIHBIX HC-
CIICAOBaHMUI 110
npoOeme cyie-
CTBOBAaHUS BHE-
3eMHOM XKU3HU BO
Bcenennoii. Yua-
CTHE B TUCKYCCUU
10 3TOM mpodieme

§28 05.05
[ToBTOpUTHL OC- | 12.05
HOBHBIC TIOHSI-
THS1, 3AKOHBI
Kypca acTpo-
HOMHUU

19.05
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CKHX) Ha ypPOBHE
OIePUPOBAHUS CJIC-
JYFOIIAMHU WHTEJ-
JICKTYaJIbHBIMH OTIC-
parusMu: TIOHUMa-
HUE, IPUMCHECHHE,
aHaJin3, CHHTE3,
olLleHKa, 000011IeHNE,
CHCTEMaTH3aIUS
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